One bacterial strain, designated KIS75-12 T , isolated from a soil sample collected from Wonsando island located in Boryeong city, Republic of Korea, was characterized as aerobic, Gram-stainpositive, non-flagellated and a short rod. It grew between temperatures of 15-37 6C, pH 4-9 and 0-3.0 % (w/v) NaCl. The 16S rRNA gene analysis showed the strain was moderately related to Jatrophihabitans endophyticus S9-650 T (97.7 %) and revealed low sequence similarity (¡94.7 %) with all the other species with validly published names. Its major fatty acid was iso-C 16 : 0 . The predominant menaquinone of strain KIS75-12 T was MK-9(H 4 ). The polar lipids consisted of diphosphatidylglycerol and several small amounts of phosphatidylinositol, aminolipids and glycolipid. The peptidoglycan contained meso-A 2 pm as diagnostic diamino acid and the peptidoglycan type is A4c. The genomic DNA G+C content of the type strain was 72.1 mol%. The combined phenotypic, chemotaxonomic and phylogenetic data showed that strain KIS75-12 T could be clearly distinguished from the only member of the genus Jatrophihabitans, J. endophyticus. Therefore, the results of this study indicate the existence of a representative of a novel species of the genus Jatrophihabitans, for which we propose the name Jatrophihabitans soli sp. nov., with strain KIS75-12 T (5KACC 17298 T 5DSM 45908 T 5 NBRC 109658 T ) as the type strain. An emended description of the genus Jatrophihabitans is also given.
The genus Jatrophihabitans was established recently and belongs to the class Actinobacteria. It currently includes one species, Jatrophihabitans endophyticus strain S9-650 T , which was isolated from surface-sterilized stem tissue of Jatropha curcas cultivar (Madhaiyan et al., 2013) . Phylogenetically the genus was a member of the suborder Frankineae. It was characterized as Gram-stain-positive, aerobic, non-motile, non-spore-forming rod-shaped, catalase-positive and oxidase-negative. The predominant menaquinone was ). The major cellular fatty acids were characterized by the predominance of iso-C 16 : 0 , C 18 : 1 v9c, anteiso-C 17 : 0 and C 17 : 1 v8c. The polar lipids comprised diphosphatidylglycerol (DPG), an unidentified glycolipid, two phospholipids and two aminolipids. The peptidoglycan type was A1c.
In the course of bacterial community analysis, we isolated a bacterial strain, designated KIS75-12 T , from a soil sample of Wonsando island located in Boryeong city, Republic of Korea. The soil sample was suspended on 0.85 % (w/v) NaCl solution. The suspended solution was serially diluted, plated on R2A agar medium (BD) and incubated for 10 days. Several strains were isolated and purified and the isolate KIS75-12 T was preserved according to the freezedrying method. The reference strain, J. endophyticus KACC 16232 T , was used for comparative analysis.
The morphology and flagellum was observed with transmission electron microscopy (912AB; LEO) with cells grown for 4 days to the exponential phase of growth, after negative staining of an exponentially growing culture with 0.5 % (w/v) uranyl acetate. Gram-staining was tested using a Gram staining kit (Difco), according to the manufacturer's instructions. Catalase was tested through bubble production in 3 % (v/v) hydrogen peroxide solution and oxidase activities were checked by a colour change in 1 % (w/v) tetramethyl-p-phenylenediamine (bioMérieux). Hydrolysis tests of various substrates were performed on R2A medium supplemented with casein (5 %, w/v), chitin (1 %, w/v), CMcellulose (1 %, w/v), hypoxanthine (0.5 %, w/v), starch (1 %, w/v), Tween 80 (1 %, w/v), tyrosine (0.1 %, w/v) or xanthine (0.5 %, w/v). The DNase test was conducted with DNase test agar (Difco). The growth temperature range was tested in R2A broth at 4, 10, 15, 20, 25, 28, 30, 33, 35, 37 and 40 u C. The pH range for growth was checked in R2A broth; the pH was adjusted with phosphate buffer, Tris/HCl buffer, HCl or NaOH (Breznak & Costilow, 1994) and the pH was also checked after sterilization. Growth in the presence of NaCl was tested in R2A broth supplemented with additional NaCl (0, 1.0, 2.0, 3.0, 4.0 and 5.0 %, w/v, NaCl). To examine other physiological properties, utilization of various substrates and enzyme activities, the commercially available API 20NE, API ID 32GN and API ZYM strips (bioMérieux) were used in duplicate according to the manufacturer's protocols. API 20 NE and API ID 32 GN test strip results were recorded after incubation for 10 days and API ZYM test strips were checked after 4 h of incubation.
PCR amplification of the 16S rRNA gene sequence was achieved with the universal primers 9F and 1512R (Weisburg et al., 1991) . The PCR amplicon was sequenced using the primers 27F, 1492R (Weisburg et al., 1991) , 518R (59-GTATTACCGCGGCTGCTGG-39) and 785F (59-GGATT-AGATACCCTGGTA-39) (Baker et al., 2003) by GenoTech, which resulted in a 1451 bp sequence. Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed using the EzTaxon-e server (http://eztaxone.ezbiocloud.net/) (Kim et al., 2012) . The alignment of the selected sequence data was performed using the SILVA Incremental Aligner (Pruesse et al., 2012) . Trees were reconstructed in MEGA, version 6 (Tamura et al., 2013) , using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony algorithms (Fitch, 1971 ) with 1000 bootstrap iterations.
For cellular fatty acid analysis, strains KIS75-12 T and J. endophyticus KACC 16232 T were grown on R2A at 28 u C for 4 and 3 days, respectively, to the exponential phase of growth. The cellular fatty acids were extracted, methylated and separated by GC (6890; Hewlett Packard) according to the protocol of the Sherlock Microbial Identification System (MIDI) (Sasser, 1990) . Fatty acid methyl esters were identified and quantified using the TSBA 6 database (version 6.10) of the Sherlock Microbial Identification System (MIDI). Menaquinones and polar lipids were extracted and analysed using cells grown on R2A agar 28 u C using the method of Minnikin et al. (1984) . The polar lipids were separated on two-dimensional TLC and identified by spraying molybdatophosphoric acid (for total lipids), phosphomolybdic acid (for phospholipids), ninhydrin (for aminolipids) and anaphthol/sulfuric acid reagent (for glycolipids). For peptidoglycan analysis, biomass was obtained by cultivating the strain on NBRC Medium 802 [1.0 % (w/v) polypeptone (Wako), 0.2 % (w/v) yeast extract, 0.1 % (w/v) MgSO 4 .7H 2 O, pH 7] for 3 days at 28 u C. Amino acids and the isomers in cell-wall hydrolysates were analysed as described by Hamada et al. (2012) . The genomic DNA G+C content was determined by the fluorometric method (Gonzalez & Saiz-Jimenez, 2002) using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad). Table 1 . Differential phenotypic comparison between two species of the genus Jatrophihabitans Strains: 1, KIS75-12 T ; 2, J. endophyticus KACC 16232 T . Data were obtained in this study unless otherwise mentioned. Both strains are aerobic, non-flagellated, catalase-positive and oxidase-negative. Both strains are positive for aesculin hydrolysis and negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase and hydrolysis of tyrosine and gelatin. Both strains did not assimilate N-acetylglucosamine, adipic acid, capric acid, D-glucose, Lfucose, glycogen, 3-hydroxybenzoic acid, 4-hydroxybenzoic acid, inositol, itaconic acid, lactic acid, malic acid, D-mannose, melibiose, phenylacetic acid, potassium gluconate, potassium 2-ketogluconate, potassium 5-ketogluconate, L-rhamnose, D-ribose, sucrose, salicin, sodium malonate, D-sorbitol, suberic acid and trisodium citrate. Both strains showed positive reation for esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and b-glucosidase, but negative for alkaline phosphatase, lipase (C14), valine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. +, Positive; 2, negative. DNA-DNA hybridization between KIS75-12 T and J. endophyticus KACC 16232 T was conducted according to Seldin & Dubnau (1985) . Probes were labelled with the nonradioactive DIG High Prime DNA Labelling and Detection Starter kit II (Roche). The hybridized DNA was visualized with the DIG luminescent detection kit (Roche). DNA-DNA relatedness was quantified with a densitometer (Bio-Rad).
Strain KIS75-12 T was aerobic, Gram-stain-positive, nonflagellated, mesophilic, short rod ( Fig. S1 , available in the online Supplementary Material) . The strain was catalasepositive and oxidase-negative. Strain KIS75-12 T could be differentiated from the closely related species, J. endophyticus KACC 16232 T , on the basis of several phenotypic properties including habitat, growth temperature and pH ranges, hydrolyses of casein, starch and urea, assimilation of various substrates and enzymic activities ( Table 1) .
The sequence of strain KIS75-12 T showed the highest sequence similarity with J. endophyticus S9-650 T (97.7 %) and Frankia alni ACN14A (94.7 %) and sequence similarity of less than 94.0 % with all the other species with validly published names. According to the neighbour-joining phylogenetic tree (Fig. 1) , strain KIS75-12 T formed one compact cluster with J. endophyticus S9-650 T on 100 % bootstrap value. This clustering was also supported by maximum-likelihood and maximum-parsimony trees (data not shown).
The main fatty acid (.10 % of the total fatty acids) of strain KIS75-12 T was iso-C 16 : 0 (72.4 %). Its fatty acid composition was similar to J. endophyticus KACC 16232 T with the major fatty acid (iso-C 16 : 0 ) at 64.6 %, although differences in the amounts of some minor components were observed between the two strains ( Table 2 ). The predominant menaquinone of strain KIS75-12 T was MK-9(H 4 ); a large amount was also present in J. endophyticus KACC 16232 T (Madhaiyan et al., 2013) . The main polar lipid of strain KIS75-12 T was DPG, several small components were phosphatidylinositol (PI), aminolipids (AL1-AL4) and glycolipid (GL) (Fig. S2) . The polar lipid pattern of the strain was also similar to J. endophyticus KACC 16232 T , which had DPG, PL, AL and GL (Madhaiyan et al., 2013) . The peptidoglycan of strain KIS75-12 T contained Glu, Gly, Ala and 2,6-diaminopimelic acid (A 2 pm) in the molar ratio of 1.0 : 1.0 : 0.4 : 0.3, respectively. The peptidoglycan of J. endophyticus KACC 16232 T comprised Glu, Gly, Ala and A 2 pm in the molar ratio of 1.0 : 1.1 : 0.3 : 0.4. Enantiomeric analysis of the peptidoglycan amino acids for both strains revealed the presence of D-Glu, Gly, D-Ala, L-Ala and meso-A 2 pm. Accordingly, the A4c type peptidoglycan was suggested for both strains. The peptidoglycan type of J. endophyticus KACC 16232 T was originally reported as A1c type, which was supposed only by the presence of meso-A 2 pm in the extraction of the whole cell hydrolysate and TLC analysis (Madhaiyan et al., 2013) . According to this study, the peptidoglycan type A1c type of J. endophyticus KACC 16232 T might be misinterpreted for A4c. The genomic DNA G+C content of strain KIS75-12 T was 72.1 mol%. DNA-DNA hybridization values of strain KIS75-12 T compared with J. endophyticus KACC 16232 T were 32±4 % (reciprocal value, 38±5).
Therefore, on the basis of the phylogenetic data, DNA-DNA hybridization values and differential chemotaxonomic and phenotypic properties reported here, strain KIS75-12 T is proposed to represent a novel species within the genus Jatrophihabitans, for which the name Jatrophihabitans soli sp. nov. is proposed.
Description of Jatrophihabitans soli sp. nov.
Jatrophihabitans soli (so9li. L. gen. n. soli of soil).
Cells are aerobic, Gram-stain-positive, non-flagellated, short rod (0.5-0.660.9-1.4 mm). Colonies grown on R2A for 2 days are white, convex and irregular. Catalase-positive and oxidase-negative. Growth occurs in the presence of 3 % (w/v) NaCl (optimal growth occurs at 0 % NaCl) but not in the presence of 4 % (w/v) NaCl or higher. Growth occurs between 15 and 37 u C (optimum 28-30 u C), but growth is not observed below 10 u C or above 40 u C. The pH range for growth is pH 4-9, with optimal growth at pH 7. Hydrolyses hypoxanthine and Tween 80, but does not hydrolyse casein, chitin CM-cellulose, DNA, starch, tyrosine or xanthine. According to the API 20 NE test results, negative for nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, gelatin hydrolysis and b-galactosidase, but positive for urease and aesculin hydrolysis. Does not assimilate all the substrates embedded in API 20 NE and API ID 32 GN test kits. According to the API ZYM test result, positive for esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase, b-glucosidase and N-acetyl-b-glucosaminidase, but negative for alkaline phosphatase, lipase (C14), valine arylamidase, cystine arylamidase, trypsin, achymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. The major fatty acid is iso-C 16 : 0 . The predominant menaquinone is MK-9(H 4 ). The polar lipids consist of DPG and several small amounts of PI, AL and GL. Peptidoglycan contains meso-A 2 pm as diagnostic diamino acid and the peptidoglycan type is A4c.
The type strain is KIS75-12 T (5KACC 17298 T 5DSM 45908 T 5 NBRC 109658 T ) isolated from a soil sample collected from Wonsando island located in Boryeong city, Republic of Korea. The genomic DNA G+C content of the type strain is 72.1 mol%.
Emended description of the genus Jatrophihabitans Madhaiyan et al., 2013 The description of the genus Jatrophihabitans is as given by Madhaiyan et al. (2013) with the following modifications. The peptidoglycan type is A4c. Table 2 . Fatty acid comparison between two species of the genus Jatrophihabitans Strains: 1, KIS75-12 T ; 2, J. endophyticus KACC 16232 T . Both strains were grown on R2A at 28 u C. ND, Not detected. *Summed features are combinations of fatty acids that cannot be separated by the MIDI system. Summed feature 3 comprises C 16 : 1 v7c and/or C 16 : 1 v6c. Summed feature 5 comprises anteiso-C 18 : 0 and/or C 18 : 2 v6,9c. Summed feature 6 comprises C 19 : 1 v11c and/or C 19 : 1 v9c. Summed feature 8 comprises C 18 : 1 v7c and/or C 18 : 1 v6c.
